A foilless diode consists essentially of a coaxial transmission line in which the center conductor is truncated to form a cathode.
The outer conductor of the transmission line serves as the anode as well as a drift tube for the beam.
A large magnetic field applied axially insulates the diode causing field emitted electrons to form a beam as shown in the insert of Fig. 1 .
For the generation of intense beams, foilless diodes have several 1-3 advantages over the more conventional foil diodes.
Impedance collapse associated with plasma formation from the foil is eliminated.
Also, the beam is not scattered as a result of passing through a foil.
An electron beam generated by a foilless diode is highly annular which is the optimal profile to avoid problems of space-charge for transport of intense beams in a vacuum drift tube. Moreover, the foilless diode has the potential of being used in repetitive operation.
Previously suggested applications of intense electron beams generated by foilless diodes include microwave generation, collective-ion acceleration, and magnetically confined plasma heating. In addition, 4 foilless diodes have been used in radial pulse line accelerators. It has also been suggested that an intense, annular relativistic electron 17 20 -3 beam can be used to produce a 10 -10 cm , multi-kilovolt plasma with sufficient power density to implode a small cylindrical liner. infinite applied magnetic field and ultrarelativistic beam limits. '
Although these models yield scaling laws, they do not provide quantitative results for realistic geometries. The other model assumes that the diode current can be determined by the equilibrium that the beam 2 8 reaches in the hollow anode-drift tube. ' The present analysis is of the latter type. Previous studies have assumed the diode current is equal to the space-charge limited current based on low-voltage experiment evidence. However, there is no a priori reason to believe that the equilibrium that the beam obtains is the one which gives the spacecharge limit. Indeed it is found in the present study that the diode current is the space-charge limited current only at low voltage while at higher voltages the equilibrium of the beam yields a current substantially less that the space-charge limit. In their analysis they assume that the inner radius of the beam is equal to the outer radius of the cathode, and the outer radius of the beam is chosen to give the maximum beam current. Thus, their model is that of a diode operating at the space-charge limit.
In the present analysis, the free parameters in the equilibrium are determined by assuming the electron flow is laminar and along the 
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From the numerical solution of the equations, it was found that Eq. (4) is accurate to within about 10% for all magnetic fields greater than the critical field required to insulate the diode. Similarly, the infinite magnetic field limit for the space-charge limit model of There has been unproven speculation that a beam with
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y < y is unstable. If this were true, then the space charge of the beam might adjust itself to try to increase y to a higher value which is stable. As y increases, it first reaches a stable value at 1/3 y = y resulting in a space-charge limited beam. It should be noted, as shown in Fig. 1 , the composite space-charge limit laminar flow model for the foilless diode predicts an impedance, which is almost independent of voltage, making a foilless diode look like a purely resistive load.
In addition to voltage scaling in Fig. 1 , simulations were performed for a wide variety of parameters. which is the size of the transmission line radius r . Thus, it appears that, for large enough 6, the beam comes to an equilibrium before reaching the reduced anode radius region. Furthermore, except for a narrow transition region, the diode current is given accurately by the equilibrium model provided the appropriate value for r /r is used. 
